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Introduction 


This study examines the implications of assembling and operating Space 
Station Freedom at a 51.6 degree inclination orbit utilizing an enhanced lift Space 
Shuttle. Freedom assembly is currently baselined at a 220 nautical mile high, 28.8 
degree inclination orbit. Some of the reasons for increasing the orbital inclination 
are 1) Increased ground coverage for Earth observations, 2) Greater accessibility 
from Russian and other international launch sites and 3) Increased number of 
Assured Crew Return Vehicle (ACRV) landing sites. Previous studies have looked 
at assembling Freedom at a higher inclination using both medium and heavy lift 
expendable launch vehicles (such as Shuttle-C and Energia). This study assumes 
that the shuttle is used exclusively for delivering the station to orbit and that it can 
gain additional payload capability from design changes such as a lighter external 
tank that somewhat offsets the performance decrease that occurs when the shuttle 
is launched to a 51.6 degree inclination orbit. 
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Baseline Space Station Freedom Assembly Manifest (220 nmi, 28.8° ) 

The baseline Freedom assembly manifest requires 18 flights to reach a Permanently Manned Capability 
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Baseline Shuttle to 220 Nml, 28.8° 

Space Station Freedom Assembly Sequence 
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6/00 MB-17 PMC ACRV Capability 

9/00 MB-1 8 Centrifuge Accommodation Node 
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Enhanced Shuttle to 220 Nmi at 51.6° 

Space Station Freedom Assembly Sequence 
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Freedom Assembly at a 51.6 Degree Inclination Orbit 
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Payload to orbit limitations on the second mission build flight allow only one propulsion module to be 
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Assembly Sequence Comparison 
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Assembly Sequence Comparison 

Baseline Shuttle to 28.8° w Enhanced Shuttle to 51.6° 

Date Margin (lbs) Date Margin (lbs) 
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Assembly Sequence Summary 




23 


Preliminary estimates indicate that logistics and maintenance 
can be accommodated at a 51 .6° inclination, however, this 
results in a reduction in capability for utilization. 
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f\JASA — FREEDOM 

Thermal Issues Associated with High Inclination Orbit 
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Flight Control Characteristics 
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• NO FLIGHT CONTROLLABILITY ISSUES IDENTIFIED FOR 
ALTERNATE ORBIT INCLINATIONS 



Impact of High Inclination Orbits on Freedom Power 
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inclination. In summary, the high inclination orbit studied results in significant and multiple short term (6 days) 
power reductions every year. 



Impact of High Inclination Orbits on Freedom Power 
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PMC Power Loss to Avoid Intra-array Shadowing 
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It has been shown that Freedom assembly using an enhanced Space Shuttle at an orbital inclination of 51.6 
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